A novel Gram-staining-negative, coccoid, non-motile bacterium, designated strain V1-41 T , was isolated from a sample of marine sediment collected, at a depth of 200 m, from Kongsfjorden (an inlet on the west coast of Spitsbergen, an island that forms part of the Svalbard archipelago in the Arctic Ocean). The strain formed cream-brown colonies on marine agar. Cells of the novel strain were positive in tests for catalase, oxidase, lysine decarboxylase and ornithine decarboxylase activities but negative for gelatinase and lipase activities. They hydrolysed aesculin, starch and urea, but not casein or DNA. Most of the cellular fatty acids were medium-chain and saturated (37.1 %) or long-chain and unsaturated (27.8 %), with C 12 : 0 (37.1 %), 
With its diverse habitats, such as sea and glacial ice, permafrost, tundra wetlands, marine water, marine sediments and subglacial, peri-glacial and tundra soils, the Arctic region could be a rich source of novel psychrophilic bacteria that might be useful in various biotechnological applications. Two fjords on the west coast of the island of Spitsbergen, Kongsfjorden and Krossfjorden, are currently regarded as key European sites for the monitoring of Arctic biodiversity (Wlodarska-Kowalczuk & Weslawski, 2001; Hop et al., 2002) . A recent study of marine sediments from Kongsfjorden led to the isolation of 103 bacterial strains that are phylogenetically related to the classes Alphaproteobacteria, Gammaproteobacteria, Flavobacteria, Sphingobacteria, Actinobacteria or Bacilli (Srinivas et al., 2009) .
At the time of writing, the genus Oceanisphaera comprised just two recognized species: Oceanisphaera litoralis, which was isolated from a marine sand sample from the coast of Peter the Great Bay, in extreme south-eastern Russia (Romanenko et al., 2003) , and Oceanisphaera donghaensis, which came from a marine sediment collected in the East Sea, Korea (Park et al., 2006) . The cells of both of these species are Gram-staining-negative, aerobic, psychrotolerant and moderately halophilic. The main aim of the present study was to determine the taxonomic position of a similar bacterium, designated strain V1-41 T , which was isolated from a sample of marine sediment collected in Kongsfjorden. In a phylogenetic analysis based on 16S rRNA gene sequences, strain V1-41 T clustered within the genus Oceanisphaera.
Strain V1-41
T was isolated from a sample of marine sediment sample collected, on 9 August 2007 and at a depth of 200 m, from Kongsfjorden (78 u 539 53.70 N 12 u 289 30.00 E), a fjord on the west coast of Spitsbergen (an island that forms part of the Svalbard archipelago in the Arctic Ocean). The sampled sediment was brownish and sticky, with sparse vegetation and some polychaete worms visible. At the time the sample that contained strain V1-41 T was collected, the sample had a pH of 7.75 and the water temperature at the sampling site fell from 4.2 uC at the water surface to 1.5 uC at the sediment surface. For isolation of the bacteria, a 100 mg wet sediment sample was suspended in 1 ml saline [0.9% (w/ v) NaCl] and then the suspension was serially diluted (from 1 : 10 to 1:100 000) with more saline. A sample of each diluted suspension (100 ml) was then plated on Zobell marine agar (Zobell, 1941) *Summed features represent groups of two or more fatty acids that cannot be separated by GLC with the MIDI system. Summed feature 2 comprises one or more of C 12 : 0 aldehyde, iso-C 16 : 1 I, C 14 : 0 3-OH, C 14 : 0 3-OH and iso-C 16 : 1 I. Summed feature 3 comprises one or more of C 16 : 1 v7c, C 16 : 1 v6c, C 16 : 1 v6c and C 16 : 1 v7c.
and 40 u C) and with various concentrations of NaCl (0, 1, 2, 3, 4, 5, 6, 8 and 10 %, w/v), biochemical characteristics, carbon assimilation, H 2 S production and the sensitivity of the cells to different antibiotics were determined according to previously described methods (Lányí, 1987; Smibert & Krieg, 1994) . Biochemical characteristics were confirmed by using the Hi25 Enterobacteriaceae identification kit (HiMedia) and parts A, B and C of the HiCarbohydrate kit (HiMedia) according to the manufacturer's instructions. Growth of the novel strain at pH values between 5 and 12 was investigated by using TSA that had been adjusted with citric acid/NaOH (to give pH 5 and 6), phosphate (pH 7, 7.5, 8 and 8.5), glycine/NaOH (pH 9, 9.5 and 10) or Tris buffers (pH 11 and 12).
For analysis of their cellular fatty acids, strain V1-41 T , O. litoralis DSM 15406 T and O. donghaensis DSM 17589 T were each grown on TSA at 18 u C for 3 days. The physiological ages of strain V1-41
T and the two reference strains were standardized by following the protocol of version 6.0 of the Sherlock Microbial Identification System (MIDI; Sasser, 1990) . The same protocol and the RTSBA6 method and database were used for the saponification, methylation and extraction of the fatty acid methyl esters, their separation on a 6850 gas chromatograph (Agilent) and their identification and quantification. The cell biomass for analysis of polar lipids and ubiquinones was produced by incubation on marine agar 2216 (Difco) at 30 u C for 3 days under aerobic conditions, before the cells were freezedried. Polar lipids were extracted following the method of Bligh & Dyer (1959) and analysed by two-dimensional TLC followed by spraying with appropriate detection reagents (Komagata & Suzuki, 1987) . Quinones were extracted as described by Collins et al. (1977) and then analysed by HPLC (Groth et al., 1997) . Genomic DNA was isolated according to the procedure of Marmur (1961) so that G+C content (mol%) could be determined from melting point (T m ) curves (Sly et al., 1986) . The curves were obtained by using a Lambda 2 UV-Vis spectrophotometer (Perkin Elmer) equipped with the Templab 2.0 software package (Perkin Elmer). The DNA of Escherichia coli DH5-a was used as a standard in determining G+C content. DNA-DNA hybridizations were performed by the membrane filter method (Tourova & Antonov, 1988) as described previously (Shivaji et al., 1992; Reddy et al., 2000 Reddy et al., , 2002a . For 16S rRNA gene sequencing, the DNA of strain V1-41
T was prepared using a microbial DNA isolation kit (Mo Bio Laboratories) and sequenced as described by Lane (1991) . The resultant almost-complete sequence of the 16S rRNA gene contained 1502 nt. The 16S rRNA gene sequence of the isolate was subjected to a BLAST sequence similarity search (Altschul et al., 1990) and the EzTaxon server (Chun et al., 2007) was used to identify the taxa that appeared most closely related to the novel strain. The 16S rRNA gene sequences of all current members of the family Aeromonadaceae were downloaded from the sequence database of the United States National Center for Biotechnology Information (http://www.ncbi.nlm.nih.gov) and then aligned using the CLUSTAL_X program (Thompson et al., 1997) . The alignment was then corrected manually (see Fig. S1 , available in IJSEM Online). Phylogenetic trees were constructed by applying the maximum-likelihood algorithm in the PhyML program (Guindon & Gascuel, 2003) and the neighbour-joining algorithm (Saitou & Nei, 1987) in version 3.5 of the PHYLIP package (Felsenstein, 1993) . The topologies of the trees were evaluated by using the SEQBOOT and CONSENSE programs in the PHYLIP package for bootstrap analysis based on 1000 resamplings. Pairwise evolutionary distances were computed using the DNADIST program and Kimura's two-parameter model, as developed by Kimura (1980) .
Cells of strain V1-41
T were Gram-staining-negative, nonmotile and coccoid (0.5-0.6 mm in diameter). They multiplied by binary fission (Fig. S2) . The colonies that formed after incubation on marine agar were circular, 3-10 mm in diameter, smooth, cream to brownish, translucent . The data shown in parentheses are from Park et al. (2006) . All other data are from this study and are derived from the analysis of cell biomass produced by incubation on TSA at 18 u C for 3 days. ND, Not detected. and raised with undulate margins. The strain is aerobic and grows chemoorganoheterotrophically. Growth was observed at 4-37 uC (optimum between 18 and 30 uC), with 0-3 % (w/v) NaCl (optimum 2 %), and at pH 7-11 (optimum pH 8). Other characteristics of the novel strain are presented in Table 1 . Overall, strain V1-41 T was found to have 13 cellular fatty acids. Most of these were medium-chain and saturated (37.1 %) or long-chain and unsaturated (27.8 %). With the same conditions used for the production of the analysed cell biomass of each strain, the predominant cellular acids in the novel strain (C 12 : 0 , C 18 : 1 v7c and summed features 2 and 3) were the same as or similar to those found to be predominant in O. litoralis DSM 15406 T and O. donghaensis DSM 17589 T ( Table 2 ). The predominant ubiquinone in strain V1-41
T was Q-8. The novel strain's polar lipids were identified as phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, two unidentified aminophospholipids, four unidentified phospholipids and one other unidentified lipid (Fig. S3) . The other characteristics of strain V1-41 T are listed in the species description. The genomic DNA G+C content of strain V1-41 T is 60.1±1.1 mol% (Table 1 ).
In the phylogenetic analyses based on 16S rRNA gene sequences, strain V1-41 T appeared most closely related to O. litoralis DSM 15406 T (98.5 % sequence similarity) and O. donghaensis BL1 T (98.3 %). In both the maximumlikelihood tree (Fig. 1) and neighbour-joining tree (data not shown), the novel strain clustered with O. litoralis and O. donghaensis and appeared distinct from the clades representing the genera Aeromonas, Oceanimonas, Tolumonas and Zobellella. In DNA-DNA hybridizations, however, the levels of relatedness between strain V1-41 T and O. litoralis DSM 15406
T and between the novel strain and O. donghaensis DSM 17589
T were found to be only 19 % and 29 %, respectively. Strain V1-41 T could also be phenotypically differentiated from O. litoralis and O. donghaensis (Table 1) . For example, strain V1-41 T differed from both species in the genus Oceanisphaera in terms of its cell size, motility, NaCl requirement, salt tolerance, growth temperature range, colony colour, hydrolysis of starch, H 2 S production and utilization of malonate, methionine and valine. The novel strain also differed from O. litoralis and O. donghaensis in terms of the composition of its fatty acids and in the G+C content of its genomic DNA (Table 1) . Unlike O. litoralis, strain V1-41 T could hydrolyse gelatin and utilize alanine. Unlike O. donghaensis, the novel strain could hydrolyse urea, was positive in tests for lysine decarboxylase and ornithine decarboxylase activities and could utilize citrate, cysteine and isoleucine. Based on the phylogenetic, phenotypic and DNA-DNA hybridization evidence, strain V1-41
T represents a novel species of the genus Oceanisphaera, for which the name Oceanisphaera arctica sp. nov. is proposed.
Emended description of the genus Oceanisphaera Romanenko et al. 2003
The description is as given previously (Romanenko et al., 2003) with the modification that the cells are either motile or non-motile. Absolute requirement for sodium ions for growth varies between species. The major respiratory quinone is Q-8. Oceanisphaera arctica sp. nov.
Description of Oceanisphaera arctica sp. nov.
Oceanisphaera arctica (arc9ti.ca. L. fem. adj. arctica northern, from the Arctic, referring to the place where the type strain was isolated).
Cells are aerobic, Gram-staining-negative, non-motile and coccoid (0.5-0.6 mm in diameter) and occur singly. Colonies on marine agar are circular, 3-10 mm in diameter, smooth, initially creamy but becoming brownish after incubation for 1 week, translucent and raised, with undulate margins. Growth occurs at 4-37 uC (optimum between 18 and 30 u C), with 0-3 % NaCl (w/v), and at pH 7-11 (optimum pH 8 
